Alteration of DNA methylation in mammalian cells could be elicited by many factors, including viral infections [1] . HIV has shown the ability to interact with host cellular factors to change the methylation status of some genes [2] [3] [4] . However, the change of the DNA methylation associated with HIV infection based on the whole genome has not been well illustrated. In this study, a unique pair of monozygotic twins was recruited: one of the twins was infected with HIV without further anti-retroviral therapy while the other one was healthy, which could be considered as a relatively ideal model for profiling the alterations of DNA methylation associated with HIV infection. Therefore, using methylated DNA immunoprecipitation-microarray method (MeDIP-microarray), we found the increased DNA methylation level in peripheral blood mononuclear cells from HIV infected twin compared to her normal sibling. Moreover, several distinguished differential methylation regions (DMRs) in HIV infected twin worth further study. The raw data has been deposited in Gene Expression Omnibus (GEO) datasets with reference number GSE68028.
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Experimental design, materials and methods

Peripheral blood mononuclear cell isolation and genomic DNA extraction
Peripheral blood mononuclear cells (PBMCs) were separated from the EDTA-blood collected from the pair of monozygotic twins. Both twins were 15 years old at the time of blood collection. In addition, it was around 7 years since the HIV infection occurred in HIV infected twin without receiving any anti-retrovirus treatments. The whole blood was mixed with the OptiPrep™ by repeated inversion (1/8 volume of the blood). Then, 0.5-1 ml RPMI1640 medium was added and 
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Genomics Data j o u r n a l h o m e p a g e : h t t p : / / w w w . j o u r n a l s . e l s e v i e r . c o m / g e n o m i c s -d a t a / centrifuged at 900 g for 30 min at 20°C. Later, the middle layer comprised of the PBMC was collected and washed by phosphate buffered saline twice. Total genomic DNA was extracted from the PBMCs using QIAamp DNA blood mini Kit (QIAGEN) according to the manufacturer's instructions. Genomic DNA quality and quantity were determined by using a NanoDrop 2000c (Thermo Scientific).
MeDIP-microarray analysis
The sonication was employed for genomic DNA fragmentation ranging from 250 to 500 bp in length. Then the Methylated-DNA IP Kit (Zymo Research) was used for the immunoprecipitation of cytosine methylated DNA fragments from both twins. Afterwards, DNA labeling and hybridization were performed according to NimbleGen's standard protocol. The immunoprecipitated CpG-methylated DNA from HIV positive subject (test) and from HIV negative subject (input control) was labeled with fluorescent dyes Cy5 and Cy3 using NimbleGen Dual-Color DNA Labeling Kit (Roche-NimbleGen). The combined test and input control DNA samples were suspended in hybridization buffer (Roche-NimbleGen) and co-hybridized onto NimbleGen Human DNA Methylation 2.1M Deluxe Promoter Array for 20 h at 42°C, following washing with the Wash Kit (Roche-NimbleGen).
Microarray data analysis
The raw image files were obtained by MS 200 Microarray Scanner and MS 200 Data Collection Software. Then, the DEVA version 1.2.1 software (Data Extraction Visualization Analysis software, Roche, Table 2 The differential methylated regions in HIV− twin with peak value above 5.0. NimbleGen) was used for further analysis. Then, the result of microarray was analyzed by DEVA version 1.2.1 software (Roche, NimbleGen) using default parameters. In detail, 100929_HG19_ Deluxe_Prom_Meth_HX1.ncd, 100929_HG19_Deluxe_Prom_Meth_ HX1.ndf, 100929_HG19_Deluxe_Prom_Meth_HX1.pos and 100929_ HG19_Deluxe_Prom_Meth_HX1.gff files were imported as the design files; the hg19 genome build was selected for organisms. The proper annotation files were selected for the identification of the features of the probes. After analyzing, the results of log2 ratios, P-score derived from Kolmogorov-Smirnov (KS) test were processed and obtained. The final results were presented as peak value based on P-score. The larger peak value from the designated region indicated that its differential methylation level was higher. The threshold for defining the differential methylation regions (DMRs) was set to 3.0.
In Tables 1 and 2 , the resulting list of the most differentially methylated regions (peak value N 5.0) from the HIV + twin and HIV − twin was shown. In addition, the hyper-methylated genes identified in HIV + twin were combined with the reported host genes required for HIV infection [5] to predict the potential protein-protein interactions by STRING [6] . The potential or known relationships among the genes were shown in Fig. 1 .
Discussion
Nowadays, viruses are known to be able to change the DNA methylation pattern in host [1] , such as HIV [2] [3] [4] . In addition, high throughput microarray method has been widely used to investigate the DNA methylation status across the whole genome. We showed the differential DNA methylation pattern in a rare pair of identical twins, while the difference was potentially associated with HIV infection. The further analysis and interpretation of the results were included in Zhang et al. (2015) [7] . Although the dataset was valuable in identifying the host genes which may play important roles in the course of AIDS, it would be noted that the meticulous experimental validation should be performed before any conclusion could be drawn. Fig. 1 . Potential interactions between hyper-methylated genes in HIV+ twin and known genes required for HIV infection by STRING [6] . The green pentagram indicated that the genes were know genes required for HIV infection reported by others [5] ; the orange rectangle indicated that the genes were hyper-methylated in HIV+ twin with peak value N5.0; the yellow pentagon indicated that the genes were known to be required in HIV infection, but could also be hyper-methylated in HIV+ twin with peak value N 3.0.
